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?????????????
???????????????
A Theoretical Model of the Juglar Cycle
??????? ?
The purpose of this paper is to clarify the mechanism of the Juglar
cycle. To do this, we ¯rst show the existence of Juglar cycle in terms of
the GDP growth rate and the capital stock growth rate in the post-war
period in Japan. Then, we set up a model which can explain the
behavior of the GDP growth rate and the capital stock growth rate.
In order to present a theoretical explanation on this cyclical relation,
we set up the model with the capital stock adjustment principle and
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1) ???2007b?2008a????????????????????? GDP ?????????
????????????????????
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GDP ??? = 9:204869 + 0:031258t¡ 0:00123t2 + (4:55E¡06)t3 (1)
????????? = 7:145479+0:199481t¡0:00265t2+(7:72E¡06)t3 (2)
???????????????????????????????????
???
v = 0:54661 exp(0:0076t) (3)
???????4)?????????????????????? R(K=Y )
???
R(K=Y ) = ((K=Y )=v) (4)
?????5)?









































































4) ?????????????????????? 3% ??????????????
5) ???????????(K=Y )=v?? 1 ?????????????????1 ??????
????????????
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? 1 ?? GDP ???????????????
? ? ? ?????? ??????
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KW = eK (6)
???????????? (5)?????????????????
Y = eK=v (7)
?????????????????????????????????






Y d = C + I (8)
?????9)????????????????? c?????? B ????










_e = ¯(Y d ¡ Y )??¯ > 0 (11)
?????????????????????? _e = 0??? (8)(11)???
????
Y = C + I (12)
?????? _K = 0??? (6)(10)???????












?????? 62 ?? 3 ?































?????K ?????????KW ?????????????? ¸??
????????????????????? ¸?????????????
???¸??????????
0 < ¸ · ¸M
??????11)??????? ¸?KW ¡K ??????????????
¸ = Á(KW ¡K)? Á0(KW ¡K) ? 0 as KW ¡K 7 0?
Á(0) = ¸M? Á(KW ¡K) = Á(¡(KW ¡K))? Á(1) = Á(¡1) = 0 (17)
??????????????(6)????????
KW ¡K 7 0? ,?e¡ 1 7 0 (18)
??????(17)??
¸ = ¸(e)??¸0(e) ? 0 as e 7 1??¸(1) = ¸M??¸(0) = ¸L
¸(1) = 0??¸(1 + ") = ¸(1¡ ")?????" > 0 (19)
???????????????????????????(19)?????
?¸(e) = ¸M expf¡(e¡ 1)2=¾2g??????¾2 > 2 (20)
?????????????
¸(1) = ¸M (21)
????
¸(0) = ¸(2) = ¸M expf¡1=¾2g = ¸L (22)
?????????????
¸L < (1¡ c)=v < ¸M (23)
??????12)?????¸(e) = (1¡ c)=v ?????? e?
¸(el) = ¸(em) = (1¡ c)=v??????? el < 1 < em (24)
??????????????? 4?????????????(20)???
4??????????????
11) ?? ¸ ??? ¸M ?????????????????????¸M ???????????
?? ¸M =1 ??????????????????????????
12) ???????? c ? v ?????(23) ???????? ¸M ? ¾ ????????????
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I = _K = ¸(e)(e¡ 1)K (25)
??????? (7)(8)(9)(11)???? _e = 0?????
K = B=f(1¡ c)e=v ¡ ¸(e)(e¡ 1)g = g(e) (26)
????????? _e = 0????????????????
(1¡ c)e=v ¡ ¸(e)(e¡ 1) > 0 (27)
??????13)?????
g(0) = B=¸L (28)
g(1) = vB=(1¡ c) (29)





g(0) > g(1) > g(2) (31)
???14)???? _e = 0??????????(26)???
dK
de
= ¡f(1¡ c)=v ¡ ¸(e)¡ ¸
0(e)(e¡ 1)gB
[(1¡ c)e=v ¡ ¸(e)(e¡ 1)]2 (32)
???????? _e = 0??????????????
¸(e) + ¸0(e)(e¡ 1) = (1¡ c)=v (33)
?????? e?????15)????(33)????? 1???????? e
? ea ??????(20)??? ¸0(ea) > 0??????¸0(ea)(ea ¡ 1) < 0
????????(33) ????? 1 ???????? e ? eb ??????
¸0(eb)(eb ¡ 1) < 0????????(24)(33)??? 4?????????
el < ea < 1 < eb < em (34)
???16)?????
¸(e) + ¸0(e)(e¡ 1) > (1¡ c)=v ??????ea < e < eb (35)
¸(e) + ¸0(e)(e¡ 1) < (1¡ c)=v ??????e < ea? eb < e (36)
????????? (35)(36)????????ea < e < eb ????? _e = 0






= ¡f(1¡ c)=v ¡ ¸L + ¸
0(0)gB
(¸L)2
< 0 18) (37)
14) ??????????(28)?(30) ??? (31) ?????
15) (33) ?????????(32) ??? _e = 0 ???????????
16) el < ea ???????????
???el ¸ ea ????????????¸0(ea)(ea ¡ 1) < 0?¸0(e) > 0???? (24) ?
???
?? ¸(ea) + ¸0(ea)(ea ¡ 1) < ¸(ea) · ¸(el) = (1¡ c)=v
????(33) ?????????????(33) ???????????el < ea ??????
????eb < em ??????????????
17) (35)(36) ???????? _e = 0 ???????????? ea?eb ? 2 ???????
18) (23) ????(1¡ c)=v ¡ ¸L > 0 ???????(20) ??? ¸0(0) > 0 ??????(37)
?????
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= ¡f(1¡ c)=v ¡ ¸L ¡ ¸
0(2)gB





g(e) = 0 (40)
???????(24)(26)???????
g(el) = g(em) = vB=(1¡ c) (41)
???????? (26)?(32)??(37)?(41)???? _e = 0??? 5???
??????
? 5 ?? _e = 0 ????
e=0??









??? _K = 0???????(25)???
e = 1 (13)
19) (23) ????(1¡ c)=v ¡ ¸M < 0 ??????(38) ?????




???????? _K = 0 ???????K < eK = KW ????21)?????
???????????????????????????????? _K = 0
???????K > eK = KW ?????????????????????
??????? 6?????????? 6?? P ?????????????
? Kp????? ep ???????????????? KW ? KW = Kpep
??????? 0Kp P ep ?????????????????????Kp
?Kp = Kp £ 1????????? 0KpQ 1??????????????
?????????????????????????











_e = ¯[(c¡ 1)eK=v + ¸(e)(e¡ 1)K +B] (42)
?????????
21) _K = 0 ?????? 1 < e ??????????????? (6) ????K < eK = KW
????
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?????? 62 ?? 3 ?
@ _e=@K = ¡¯[(1? c)e=v ¡ ¸(e)(e? 1)] (43)
????(27)??? (42)???????????????22)?
@ _e=@K < 0 (44)



















22) ??????????? (27) ???????????????
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t1
e


































24) ???? (7) ?????????????? GDP ?????????



























26) ??????????? 1 ????????
27) ???? GDP ??????????????????2007b?2008a???????????
??????????????????
| 99 |
?????? 62 ?? 3 ?
(1) ????????????????????GDP???
????????????? (25)???
_K=K = ¸(e)(e¡ 1) (45)
??????
@( _K=K)=@e = ¸(e) + ¸0(e)(e¡ 1) > 0 (46)
???28)?????? _K=K ? e???????????
_K=K = h(e)?? h0(e) = ¸(e) + ¸0(e)(e¡ 1) > 0 (47)


























28) (20) ????¾2 > 2 ???????0 < e < 2 ????????
?? ¸(e) + ¸0(e)(e¡ 1) = ¸M expf¡(e¡ 1)2=¾2gf¾2 ¡ 2(e¡ 1)2g=¾2
?????????????? > ¸M expf¡(e¡ 1)2=¾2g(¾2 ¡ 2)=¾2 > 0
????
29) (45) ????e = 1 ???? _K=K = 0 ????





















































12?? GDP?????????????????? _Y =Y ? _K=K ????
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?????????????????????????????
? 12 ?? GDP ?????????????????????????











??? 13????? GDP?????????????????? 2??
???????????????????????????????????
???????????????????? GDP???????????











































_x1 = g(x1?x2) (A-1)
_x2 = g(x1?x2) (A-2)





_K = ¸(e)(e¡ 1)K??¸(e) > 0 (A-3)
_e = ¯[f(c¡ 1)e=v + ¸(e)(e¡ 1)gK +B]??¯ > 0 (A-4)
???????????????? ¢?
¢ = f(e?K)? e > 0?K > 0g
???????????? 14?????
e = 2 (A-5)
? _e = 0????? A????? A??????? °A+ ? _K =????
??? B ???32)????B ????????? °B+ ? _e =??????
? D????????D????????? °D+ ? _K =??????? F
??????? F ??????????A??????? °A¡ ??????
H ???????????????? ABDFH ????????????
???????? ­L ????





























det. J = ¯(1¡ c)¸MK=v > 0 (A-7)
trace J = ¯f¸M ¡ (1¡ c)=vgK > 0 (A-8)
??????????? (e¤?K¤)???? V (e¤?K¤)?????????
??? (A-3)(A-3)?????????????????????? (e¤?K¤)
???????? V (e¤?K¤)????????? ­S ?
­S = VS(e
¤?K¤) ½ V (e¤?K¤) (A-9)
???????? ­S ?????????????????????????
??­S ????????????????? ­S ??????????
????????????????????? ­??????
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33) ???????­ ??????????????? ­ ??????????????????
???
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?????2008b??????????????????????????? 62 ??? 2
??
?????1996??????????????????????
??????1994????? 50 ????????????????
?????1998???????????????????????
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